On mixed diet during the first year of life by Jundell, I.
On mixed diet during the f i rst  year o f  life. 
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1. JU N D ELL. 
First paper.’ 
The general opinion with regard to the age, which ail 
infant ought to have reached, before a mixed diet can be ad- 
ministered, is that an ordinary mixed diet ought not to be 
given, before the child is twelve months old. As represen- 
tatives of this opinion I may quote CZERNY and KELLEB, who 
in their well-known text-book .Des Eindes Emahrung etc. )) 
say that eggs, meat and vegetables ought not to be given 
till the child has entered its second year. Shortly after I 
had begun my own trials with mixed diet during the first 
Sear, STOLTE, however, published (Jahrb. f .  Kinderheilkunde 
1914, Bd 30) a paper froin CZERNY’S own Clinic, with an 
account of some cases, where a mixed diet had been given 
during the last quarter of the first year of life. STOLTE 
seems chiefly to  have been guided by the idea, bhat infants 
n clinics lead too monotonous an existence, especially 
I 1 gave a report of this first part of my investigations regarding 
mixed dirt during the first year of life a t  the First Forthern Congress of 
Pediatrics in Copenhagen, Aiignst 14 -16, 1919. As these observations 
have not been printed in any other language than Swedish, and as they 
form the introdnctioii to continued expcriiiients in the same ynestion, which 
are to be published in this journal, I hare considered it desirable to pub- 
lish this first paper in the present way. 
from a psychical point of view. He expects to  be able to 
arrive a t  a better result in the treatriient of infanta in hos- 
pitals by letting them have inore variety in the psychical 
treatment, especially also with regard to  the cluantitj- and 
the nature of their food. I n  this, STome does mot seem to 
have had ~ L I J J ~  special intention of experimenting with a mixed 
diet, and it only s e e m  to have been actually administered 
in a fairly small number of cases. 
My own investigations 1 began before STOLTY had pub- 
lished his paper, and I simply started froin the idea, that  
nothing proves the iiecessity of feeding the child almost ex- 
clusively with milk food for such a long time a s  has hith- 
erto been usual. In other words, I asked myself whether 
the mixed food of the adult might not, with certain restric- 
tions. be used with advantage much earlier than is now done. 
Table I, 
the Orphan Asylum during the years 1914-1918. 
Total number of infants (children under one year) tended in 
It is true that in later years the strictly pure inilk diet, 
which was the ordinary one up till some ten years ago, has 
heen abandoned. The majority of modern specialists in dise- 
ases of children have carried i t  SO far, that they often prc- 
scribe beef-tea, certain kinds of groats, fruit syrups and some 
liyht vegetables as soon as the child is six months old. These 
dishes, however, have in the main been mostly of the nature 
of appetising morsels, which does not prevent them from ha- 
ving a decided importance with regard to feeding in certain 
respects. But, as I have mentioned, a diet that  may be said 
to  be really equalvalent to  the mixed food of the adult, 
has not yet been tried during the first year of life. 
Since 1914, I have been making extensive experiments 
in the Orphan Asylum (AllmLnna Barnhuset) of Stockholm 
with mixed diet for children during the second half of their 
first year. Table I gives a suininary of my trials. It is see11 
from this table, that the total number of children less than 
a year old, who have been tended in the Asylum during the 
years 1914-1918, is 2,186, of which 263 are so-called extra 
children, i. e.  children, who are admitted only for nursing 
during a shorter period, whereas the others are nursed for a 
longer time. Out of these 2,186 children less than a year 
old 382 in all have been given a mixed diet. 1 have not 
yet had time to  examine the result of the feeding in all 
these 382 cases; up till now only 68 cases have been exa- 
niined in detail. I have selected these 68 cases in the following 
manner: first of d l  I have taken all the infaants who received 
mixed food during the years 1914--1915. Among the infants 
getting mixed diet during the years 1916-1918 I have only 
chosen those, who were first given mixed diet during the 
periods January 1st-February 16th and July 15th-August 
31st in each of the last mentioned 3 years. I have let the 
choice be governed by fixed periods of the year; this ivas 
done lest the choice should be fortuitous. Further, in fixing 
the periods I have chosen one period of the year, when the 
state of health in the Orphan Asylum is generally a t  ist low- 
est, and another, equally long, period, when generally, the 
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state of health is a t  its best. Still, in the choice of the 
above mentioned 68 cases I have not included all the infants, 
who have bemi dlom-ed to begin with a mixed diet during 
the periods in  question, but only those, who had bee17 m d e i .  
observation, jirst of all vide gettimy ordinaiy milknii ,~tiwe I.? 
weeks a t  lms t .  &fore t h y  ~ P { J U I Z  with  inixed diet, mid then 4 
tweks  at least i chi le  they were being giz;e?z .mixed diet; thus, 
tlie number of weeks of observation, specially ex.anzined with 
regard to  the present question, before beziniiing with the 
inixed diet, %-as in all the G8 cases, which I have now clos- 
ely followed and the weight curves of which I publish here, 
13; a d  the number of observation weeks with mixed food 4 
t o  17, as is sliomn by Table I T .  The children often had to 
be discharged earlier than might have been wished, and that  
is the reason why the time of observation for the periods of 
mixed diet also could not always be as much as 13 weeks. 
Table I11 shows. that  among the 68 children in question, 
3 began with mixed diet a t  the age of 6 to  7 months, 7 a t  
the age of 7 to 8 months, 30 a t  the age of 6 to  9 moths, 
20 at  thc age of 9 to 10 months, and 8 a t  the age of 10 to  
11 months. The results of the method of feeding is shown 
by the 68 curves which I am about to  demonstrate. These 
curves, however, are only curves showing tlie increase every 
week, counting backward from the day, when mixed diet was 
prescribed, and formdrd from that  same day on. The original 
curves iridicating the daily changes in  weight a1.e of course 
more valuable, but for practical reasons I have found it some- 
what difficult to  communicate them here.’ 
The 68 cases in question may be divided into four groups. 
The j r s t  groiip contains 10 cases. I n  these 10 cases the 
mixed diet has had an  extraordinarily favourable influence 
OIL the children’s increase in weight and general condition. 
During the earlier period of observation, lasting at leasf 13 
weeks, the cliildreri had either not increased in weight at 
For reasons of space and  cost, only a few cnrt es are given in print. 
the 68 curvcs M CI’C ilcmonstrrtted at the lcvture. 
0s I I IXED DIET DLTRIXC; TIIE FIRST TEAR OF 1,TB'K ad?> 
all or else increased very slightly. From the day of begin- 
ning with the mixed diet, a very considerable increase in 
weight sets in, and also an  improvement of their general 
condition. I n  6 of these 10 cases the earlier development 
had been unfavourable jn spite of their being fed partly with 
breast-milk and partly by bottle. I n  these cases the favour- 
able devrlopment thus began, when the allaitenzent n i i ~ t e  was 
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'/4 1917 Curve KO. 1. 1917 $',lo 
B. R. Born ' 1 1 0  1916. Admitted into the Asylum to 1916. Breast-milk 
till 2 1  days old, after that allnitement m i i f e  till the age of 9 months 3 
days, then mixed diet. Disrhmged recovered " /n  1917. Letter A on the 
curve indicates the day, when the allaiturnent mG.te was changed to 
mixed diet. 
abandoned and the child mas given mixed diet instead, without 
any supply of breast-milk. 4 of the 10 cases had been fed 
by bottle all the time, or in any case had not got any breast- 
milk during the mentioned observationperiod of 13 weeks. 
Curve No. 1 may serve as an instance of those cases, where 
the mixed diet was given immediately after the alluitewent 
mixte to  a child, who had shown a standstill of weight and 
slow development during this alluitement mixte. 5 more cases 
show the same favourable effect of a diet of mixed food, 
which begins immediately after an ulluitement mi,&, that  has 
17 - ~izis. dc ta  pmdiatrica. Vol. I. 
not given a good resnlt. The curve No. 2 shows an instance 
-of the favourable effect of mixed food on a child, who during 
the earlier observation period of 13 weeks had been fed only 
by bottle. 
The spcoizd g m q i  contains 27 cases, in which the resnlt 
of the mixed feeding inust be considered very good. In this 
group I have included such cases as have shown during all 
6 11 1914 Carve So. 2. 1915 'I 7 
K. A. Born '6 1!114. Sdmitted into the Asylum IO 1914. Ordinary 
bottlc feeding till 7 month9 20 days old, after that niixed diet. 1)ischargeci 
o 1915, died (at the age of 15 month?' of pericardit. supp. nftei  pleuro- 
pnenmia. The arrow indicatrs the day when the mixed diet mas prescribed. 
the  period of observation, since the mixed feeding begm, 
either an uninterrupted normal increase of weight week by 
week. or during the whole period of observation a standst,ill 
in weight during one week at most, or a decrease in weight 
of 200 grammes a t  most, o r  have shown a standstill or de- 
crease during 2 weeks at most with a total decrease during 
both those weeks of 200 grammes at most. Evidently these 
cases belonging to the second group might be said to  hare  
o s  MIXEII DIE;T DTTRTXG T ~ E  FIRST TEAR OF LIFE 2 4 i  
shown during the treatment with mixed diet fully as good 
and regular increases of weight, as they showed during the 
time of observation before beginning the mixed diet. That  
this result must, be considered very favourable, already a p  
l 2 ' i 0  1915 Corve No. 3. 1916 2'/3 
(;. It. Born " / T  1913. Adniitted into the Asylum 13/7 1913. Allaitement 
97rizte till 6 months old, then mixed diet. Ijischarged recovered 2'/3 1916. 
Letter A indicates the day when the allaitement miste ceased and mixed 
diet was prescribed. 
pears from the fact, that  with no less than 18 of these 27 in- 
fants the mixed food was begun immediately after an allaite- 
inent vnixtp, which had been continued for a longer or shorter 
time before administering the mixed diet. Bllaitewwnt 
mixte, as we know, is a method of feeding, that leads to  
- 2121s. Acta pcediatrica. Vol. I. 
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particularlj- good result,s especially with children in the 2nd 
and 3rd qnarter of their first ycai-, and if now the mixed 
10 1917 C n r \ c  S o .  4.  3018 l G , Y  
H. 1;. I<. I<. Eorn " / 5  l(i17. Brcn5t- 
milk till  5 months 21 days old, then nlluilemertt nii;ck till 7 months 18 
days old, after tha t  bottle feeding till 8 iiionths 2 dayx old, and then niixrd 
dirt. Discharged recoverrcl lB 3 1918. Letter B indicates the day n h e n  
thr fccding with hrcast milk only crascd; letter A the day, when thr  nE- 
lfliternetct niixte ccased; thr nrro\\ indicates the day when the bottle feeding 
wao, exchanged for niixed diet. 
Adniitted into the Asylnni '' B 1917. 
diet has shown results quite as good, it must be said, that 
the results of the latter method of feeding have been excel- 
lent. The curve No. 3 may serve as an instance of one of 
tliese 18 cases. In T of the 27 cases belonginq to  the second 
group the mixed food mas preceded by a period of ordinary 
r ,  f l l l l l l l t l l l i l l l l , ~  
- 
- 
- 
- 
- 
8500 - 
- 
- 
- 
- 
- 
- - 
- 
- 
8000 - 
- 
- 
7500 - - - 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
6500 - - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
'' 4 1916 Curve s o .  5. I916 gs u 
1%. G. E. A .  Born "/,I 1935. Admittc.d to t h e  h y l u n i  1916. Bottlc 
feeding $11 8 months I4 days old, after that  mixed d i d  Dischargccl re- 
cokered *'/s 1916. The zrrow indicates the day wbcii the ordinarj bottle 
feeding ceased and mixed dirt  was prcwrihed. 
artificial feeding, the length of which varied in the 7 cases 
between 2 and 15 weeks. Before this period of artificial 
feeding these 7 children had had nllaitement mi&, and before 
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Z G ) 1 0  1916 Cnrve So.  6. 101; se:4 
I<. 0. Born '/:j 1916. Adniitted into the Bsylam "/; 1916. AZlnifeiiieiil 
nzirte till 8 months 9 days old. IXschiirged recov- 
crccl ':,4 1918. Letter A slioivs the day when the allait. nzinte ceased 
and m i x 4  diet was prescribed. 
is localized to  oiie week or  extends over 2 or 3 weeks. Still 
I have only placed the cases in this group, if they plainly 
show, that at all events the increase in weight during the 
administration of a mixed diet is not lower than it was be- 
fore beginning this diet. The curve No. 6 may serve as an 
exaniple of the cases in the third group. I n  8 of these 12 
cases the mixed food was administered immediately following 
After that  mixed diet. 
that  only breast-inilk. For an  example of this, see curve 
No. 4. Among the infants belonging to  the second group, 
2 had never had any breast-milk. For an example, see curve 
No. 5. 
I n  the thiid p o q  I have placed 12 cases, where durinq 
the whole time of observation with mixed diet the ciirx-e 
shows a loss of weight above 200 gramrnes, whether this loss 
on tlie nllaitem~rzt mixte. I n  4 cases a period of 1 to 20 
weeks elapsed from the time when the children had ullaite- 
meat miste till the mixed food diet was begun. 
The f m r t h  group contains 19 cases. To this group I 
hare  referred children, who during one whole month of the 
time of observation with mixed diet have not increased a t  
least 200 grainmes, and this quite regardless of the cause of 
the unfavourable result. I n  3 of these 19 cases no siich 
cause could be proved. In all the rest of the cases the bad 
result mas evidently due to  infectious diseases (influenza, 
pneunionia, diphtheria, lymphadenitis, abscesses). I n  2 cases 
of acute pneumonia death ensued. The definite result in  
these cases at least would not have been better, if another 
method of artificial feeding had been chosen. 
From what has been said i t  may be gathered, that the 
result of the mixed diet a t  the age here indicated has been 
favourable in the main. I n  a number of cases this method 
of feeding has clearly been of the greatest value. This is 
the case with Group No. 1, wh'ere undoubtedly the impression 
is conveyed, that  the change in the diet has had a specially 
good result. 
To avoid breaking off tlie previous order without cogent 
reasons the number of meals a day with the mixed diet has 
been 5, or the same number as before beginning this diet. 
On the other hand, the children have been allowed to  eat 
as much as they liked a t  the meals of mixed diet, and have 
not, as during the previous bottle feeding, been given rneas- 
ured rations. Otherwise the treatment of the children, who 
were given the mixed diet, has in no  wise differed from the 
treatment and care of the other children. Therefore, there 
has in rnj- opinion been scarcely any change in the children's 
pspchical diet, if I may use that  expression, but it is essen- 
tially the administration of the mixed diet as such, that  has 
to be taken into consideration. In saying this, I have no 
intention of denying the possibilities of psychical impressions 
being of some importance also in the treatment of children 
in clinics. 
I will not conceal the fact, that  the results of the treat- 
ment with mixed diet in  certain respects are not so good a s  
miqht have been wished. I meail with regard to  the repn- 
larity of the clailj- increase in wciqht. I n  this respcct thc 
mixed diet does not, in the inethod I have eniploj-ed up till 
now, show the desired regularity. Too large increases in 
weight often enough succeed arrests or decreases I n  :i iium- 
ber of cases this has evidently been due to  tlie fact. that the 
children have objected to  certain kinds of food offered to  
them, whereas they have eaten very larqe quantitics (for in- 
stance up to -IOO--5OO graiiiiiies of porridge or h i t - j u i c e )  
of other kinds, that have been more palatable to  them. I 
believe it possible to  succeed in avoiding these fluctuations 
through certain modifications, esl)eciallj by su1)plying inore 
fat, and thus arriving a t  more regular increases i n  weight. 
(This will be described in a snbsrquent p p e r ) .  
The result of a method of feeding is judged, as we know, 
iiot only by weight curves, but also by a number of other 
circunistances. Many of these circumstances, however, for  
instance the state of the child's turgor and tonus, temper, 
sleep etc., are difficult to  describe objectively. in this respect 
we are thrown upon our subjective interpretation, against 
which others have a right to  take up a sccptical attitude. 
One of the most important signs of a child's proper develop 
ment is its resistance to infection, and in the possibility of 
proving R sniallcr or larqer power of resistance we have a 
fairly objective standard for judging the value of R certain 
method of feeding. I have therefore observed more closely 
the occnrrence of infections during the periods, when the 
children have been given ordinary milk mixture and comlmred 
the number of infections during these periods to  the number 
of infections during the periods of mixed diet. The result 
of this comparison is shown by Table TI .  W e  see from this 
table, that the number of special observation days with the 
68 children in question during ordinttry feeding was 6,167, 
and the number of observation days with mixed food 5,161. 
During the days of observation with ordinary feeding these 
( iX  c.hildren had in all 4 i  infections, ainong thein 26 influenza- 
like infections. During the period of mixed food diet thcic 
were in all 3; infections, of which 23 influenza-like. Tht. 
average number of days between each infection nas with the 
ordinary feeding 131, the average nnniber of days between 
rach infection during the period of mixed food was 93. 
The greatest interest with regard to  these infections is 
attached to those of an influenza-like kind. This is because 
the inore specific ailments appear inore capricionsly and hardly 
sliow the same regularity as the influenza-like infections re- 
ferred to. (By influenza I do not here mean the specific 
parideinic influenza, but the ordinary catarrhal infections of 
the upper air passages, accompanied by fever; what tlie Ger- 
mans call Grippe ) ; epidemic influenza only alqxared in the 
01-phan Asylum in Septeinber 1918, and thus at a time out- 
side the  period of observation for the 68 cases here discus- 
sed). Among tlie mentioned ?ti influenza-like infections with 
ordinary feeding 8 showed increase in weight, 1 7  decrease, 
and 1 no change in thc weight. The corresponding figures 
during t,he mixed diet were : 5 with increase, 17 with decrease. 
and 1 without any change. The average loss of weight in 
the influenza-like infections during ordinary feeding was 70.4 
grammes. The average loss of weight in these infections 
during mixed diet was 80.1 gmmmes. These results also must 
be said t o  be farourable, especially if  it is taken into consid- 
eration that  the feeding before the mixed diet was begun 
was in the majority of cases a77aitmcrzt micte. 
As t o  the mortality among the total number of children 
fed on inixed diet, this was 3,14 % (12 of 382). The morta- 
lity among the total number of infants tended in tlie Orphan 
Asylum during tlie years 1914-1918 was 4 , ~  % (107 of 2,186) 
The mortality among all those who had got iriixed diet was 
consequently low in itself; still the figures given do not allow 
of any real comparison between the mortality among infanta 
fed by bottle and that among those that  got mixed diet, as 
the children had not immediately on their admission into the 
Orphan Asylum been so divided, that every alternate child 
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, Preparation o f  dish ,in gramnlcs C:tlorics in I 100 gr. ; Dish 
I 
I 
1 60 groats 60 gronts 
:ye-nieal por- 
ridge 
h i e l  
Ce:i with milk 
jeef-tea 
.hit-juice soup 
and fruit soup: 
wsp. (il 
/'to 1. portion 
= 180 gr. 50 
,milk and 20 
20 % crc:lm] 
350 water 3jO matcr 500 waterI 
650 milk 
ROO tea 750 tea 
.SO0 milk or 350 milk ' 30 rcsp. 29 
650 milk 500 milk 68 rcsp. ( i t  ' 
15 sugar 
.SO poundcd rusk 80 poundcd rnsk :j0 nlral I 
30 sugar or 30 sugar, resp. A!) 
or 
I 
30 sugar I I 
I 
I 
I 
5 sogar 
10 sugar 32 
50 groats or rusks I 
1,000 beef-tea nith iriaihed \egetnhlrs 
I 
,000 fruit juice E O U ~  or fruit soup 
40 sugar 
10 potato-flour 
60 groats or rusks 
750 water 
260 milk 
40 sugar 
30 cocoa ponder 
I 
I 
j 1 2  resp. 24 
i 
I 
I 4 5  I 
I 
5cramhlcd eggs 1 
Mince-meat 1 
Minccd fish 
Rusks 
Vegetable- 1 
and potato- 
pi irk  I 
apples 
pears I )) 1-2-3 % sugar 
plums 1 J) 6-8 yo sugar 
I 
pulp stewcai 
I v i th  4 -6 % sugar 
Pulp of stemed ' 
Pulp of stewed 
Potato p u r k  
Carrot " I 
Cauliilo\\er JJ 
I Rpinacli JJ I 
I etc. 
, 230 
j 200 
1200 
~ 
1 
350 
I ' 50 
I 
I 
mas designated for mixed diet and for feeding according to 
the ordinary rules. 
As to the diet prescribed, the nature and composition of 
the dishes appear from Table IV without much further coin- 
ment. We see that the diet consisted of porridge, gruel, tea with 
milk, beef-tea, fi-uit-juice soups, fruit soups, cocoa, scrambled 
eggs, mince-meat. minced fish, rusks. mashed potatoes and 
various vegetables and different kinds of pulp of stewed fruit. 
The preparation of some of the dishes is indicated in the 
table. Where it is not, the dishes have been prepared in the 
ordinary household way, only with the difference that the 
mincing of the ingredients (for instance in the preparation 
of the mince-meat, minced fish, the mashed potstoes and ve- 
getables and the stewed fruit) has been extremely careful. 
The total quantity of milk that the child got per day was 
generally fairly small, varying between 300-550 cubic centi- 
metres. At every meal and of all the dishes the children 
were allowed to eat as much as they wished. The amount of 
milk was limited through fixing the quantity contained in 
the different dishes, of which the children were allowed to 
pat as much as they wished, and no other iiiillr besides this 
was given to them. 
While making these observations I have not had any 
intention of laying it down as a rule, that mixed diet ought 
to bc given to children, -Tho have entered their third quarter 
of a year. Before pronouncing such an opinion numerous 
further experiments with mixed diet and investigations into 
the manner in which such diet is best given, are necessary. 
What my experiments show, however, is that there is evi- 
dently no risk in giving mixed food to a child, who has pas- 
sed into its third quarter, and that such feeding in certain 
cases may have a very favourable eEect on the child’s health 
and may even be quite necessary for a good development. 
This ought to be kept in mind, if one has to undertake the 
care of children in the third quarter of their first year, who 
do not shorn a good development with the ordintry, hitherto 
usual, method of feeding. 
____ 
